Ravens, Corvus corax, yell when they approach rich but defended food sources. As in other species, such food-associated calls attract conspecifics. These calls may provide information about the sender, such as its behaviour or motivation, and about the type of stimuli to which the caller is responding, such as the location, quality or quantity of a food source. We investigated whether yells convey information about different types and amounts of food. We experimentally exposed a group of free-ranging ravens foraging in a game park near Grünau, Austria to six feeding situations. Food of one of three types (meat, kitchen leftovers, wild boar chow) and either of two quantities (one or three buckets) was shown to the ravens 10 min before they could gain access to it during the feeding of wild boars, Sus scrofa. Ravens responded to the sight of food with one type of yell, the long haa call. Haa calling rates varied with the type but not with the amount of food, and decreased during feeding. Although juveniles produced long yells (chii calls) in response to food they changed the context of calling with increasing independence from their parents. Ravens gave short 'who' yells when approaching the food. Who calling was thus not affected by the sight of food but by the feeding situation in general. This is comparable to other calls given in a foraging context, such as appeasement and intimidation calls. The different use of long and short yells relative to food availability suggests that who calls provide information about the caller, such as its behaviour at food, whereas haa calls may also provide information about the food itself. Our data are consistent with the idea that haa calls are functionally referential.
Ravens, Corvus corax, yell when they approach rich but defended food sources. As in other species, such food-associated calls attract conspecifics. These calls may provide information about the sender, such as its behaviour or motivation, and about the type of stimuli to which the caller is responding, such as the location, quality or quantity of a food source. We investigated whether yells convey information about different types and amounts of food. We experimentally exposed a group of free-ranging ravens foraging in a game park near Grünau, Austria to six feeding situations. Food of one of three types (meat, kitchen leftovers, wild boar chow) and either of two quantities (one or three buckets) was shown to the ravens 10 min before they could gain access to it during the feeding of wild boars, Sus scrofa. Ravens responded to the sight of food with one type of yell, the long haa call. Haa calling rates varied with the type but not with the amount of food, and decreased during feeding. Although juveniles produced long yells (chii calls) in response to food they changed the context of calling with increasing independence from their parents. Ravens gave short 'who' yells when approaching the food. Who calling was thus not affected by the sight of food but by the feeding situation in general. This is comparable to other calls given in a foraging context, such as appeasement and intimidation calls. The different use of long and short yells relative to food availability suggests that who calls provide information about the caller, such as its behaviour at food, whereas haa calls may also provide information about the food itself. Our data are consistent with the idea that haa calls are functionally referential. Food-associated calls have been reported mainly in primates and birds (reviews in Marler et al. 1992; Hauser 1996) . In almost all species observed, these calls are given at abundant food (e.g. toque macaques, Macaca sinica: Signals may encode information about attributes of the sender, such as its motivational state, behaviour or identity, and about stimuli or events in the environment, such as the location, quality or quantity of food (e.g. Marler 1967; Smith 1981; Maynard Smith & Harper 1995; Evans 1997) . If such signals provide receivers with sufficient information to determine the context underlying signal production which, in turn, allows them to predict environmental events, the signals are regarded as functionally referential (Hauser 1996) .
Functionally referential signals have been documented mainly in the context of encounters with avian and terrestrial predators (e.g. Seyfarth et al. 1980; Macedonia 1990; Evans et al. 1993 ). In the context of food, referential signals have been proposed for only a few species that seem to meet the criteria of stimulus specificity for call production (review in Hauser 1996) and also the perceptual salience and response specificity to these calls (e.g. Hauser 1998). However, in most cases, the data do not provide a clear picture of what food calls mean (e.g.
